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Abstract
Cor triatriatum dexter is a rare cardiac
abnormality in which the right atrium is
subdivided into two distinct chambers.
This anomaly is generally attributed to
the persistence of the right sinus venosus

valve and it is frequently associated with
severe malformations ofother right heart
structures. The antemortem diagnosis of
the membrane may be difficult and its
presence is often only established at
necropsy. ;n a woman of 56 with Ebstein's
anomaly the echocardiographic features
of cor triatriatum dexter were examined
before and during cardiac catheterisa-
tion. These investigations showed the
position of the membrane, that there was
no gradient between the two atrial cham-
bers, and that there were perforations in
the centre of the membrane.

Cor triatriatum dexter or septation of the right
atrium to form a triatrial heart is a rare cardiac
condition caused by persistence of the embry-
onic right valve of the sinus venosus."2 It is
commonly associated with important abnor-
malities of other right heart structures. Only
those with less severe involvement of the right
heart survive childhood.25 Usually the abnor-
mal membrane is first discovered at necropsy,
but recent reports suggest the diagnosis can be
established antemortem by cross sectional
echocardiography.67 We describe a middle
aged woman with echocardiographic findings
of cor triatriatum dexter and Ebstein's
anomaly. The anatomical location of the mem-
brane and its physiological effects were estab-
lished during a combined echocardiographic
and cardiac catheterisation procedure and these
results were confirmed at surgery.
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Case report
A 56 year old woman was admitted for assess-

ment of frank cyanosis and clubbing of all
digits; these had been progressing slowly for 15
years. She sought medical attention when
dyspnoea on exertion and fatigue increased in
the two weeks before admission. She did not
have palpitation, orthopnoea, chest pain, or

oedematous feet.
The jugular venous pressure was elevated

and a prominent CV wave of tricuspid regur-
gitation was noted. A right ventricular impulse
was absent. The first heart sound was widely
split and soft. The second heart sound was

narrowed but not paradoxically split and the

pulmonary component was soft. A right ven-
tricular third heart sound was audible as was a
II/VI early decrescendo systolic murmur over
the lower left sternal border which increased
with inspiration. The liver was enlarged and
pulsatile.
The chest radiograph showed clear lung

fields and a small aortic root. The atria and
right ventricle were enlarged. An electrocar-
diogram showed normal sinus rhythm with a
normal PR interval (200 ms), a right ventricular
conduction defect without QRS prolongation,
and a Q wave in VI and an S wave in V5 and V6.
The left atrium was enlarged (fig 1).

CROSS SECTIONAL AND DOPPLER
ECHOCARDIOGRAMS
The situs of the atria and viscera was solitus
with concordant atrioventricular and ventric-
uloarterial connections. A membrane measur-

ing 7 cm in length divided the right atrium
diagonally into two chambers forming a
superomedial and inferolateral compartment.
The membrane was very mobile during the
cardiac cycle. During ventricular systole the
central portion of the structure inverted
towards the roof of the right atrium and during
diastole it everted towards the right ventricle
(fig 2). The tricuspid valve leaflets were dis-
placed downward into the right ventricular
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Figure I Twelve lead electrocardiogram.
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Figure 2 Apicalfour chamber echocardiogram of the heart during systole (left) and diastole (right). There was a
large mobile membrane dividing the right atrium into two chambers (large arrow). The membrane inverted toward the
roof of the right atrium during systole and everted toward the right ventricle during diastole. Displacement of the
tricuspid valve consistent with Ebstein's anomaly was also apparent (small arrows). IAS, interatrial septum; LA, left
atrium; LV, left ventricle; RA, right atrium; R V, right ventricle.

cavity. No significant obstruction of flow be-
tween the two right atrial chambers was detec-
ted on the Doppler echocardiographic examin-
ation.
On the basis of the physical examination and

echocardiographic findings, Ebstein's anomaly
and cor triatriatum dexter with no significant
obstruction to venous flow was diagnosed.

CARDIAC CATHETERISATION AND
ANGIOCARDIOGRAPHY
A combined cardiac catheterisation and
echocardiographic procedure was performed.
The right femoral artery, right femoral vein,
and right internal jugular vein were cannu-
lated. The venous catheters were advanced into
the superior and inferior venae cavae. Echocar-
diography of agitated saline injected into the
inferior vena cava showed opacification of the
superomedial right atrial compartment and
shunting of contrast across the mid-interatrial
septum into the left atrium. The contrast also
streamed anterogradely into the lateral com-
partment through multiple areas in the central
portion of the right atrial membrane. When
contrast was injected in the superior vena cava,
the inferolateral right atrial compartment
opacified before the superomedial compart-
ment. Retrograde filling through the central
portion of the membrane resulted in complete
opacification of the medial chamber within two
cardiac cycles (fig 3).

The superior vena cava catheter entered the
right ventricle through the lateral right atrial
compartment. The inferior vena cava catheter
was seen in the medial right atrial chamber and
easily passed through the mid-interatrial sep-
tum into the left atrium. Despite repeated
attempts, neither catheter could be passed
across the right atrial membrane to enter the
opposite atrial compartment. Though the cath-
eters could not be placed through the mem-
brane, as predicted by the earlier Doppler
examination, no significant gradient between
the two compartments was detected. The right
ventricular, pulmonary artery, and left atrial
pressures were normal. A bidirectional shunt at
the mid-atrial level of 3-25 1/min (right to left)
and 0-25 1/min (left to right) was calculated
from oximetric measurements and oxygen con-
sumption.

Angiocardiography of the right heart showed
the displaced tricuspid valve leaflets, enlarged
right atrium and right ventricle, and tricuspid
regurgitation. Despite multiple projections,
the membrane seen by echocardiography could
not be shown during angiography. There were
no atherosclerotic lesions of the coronary
arteries.

FURTHER COURSE
Surgical intervention for tricuspid valve repair
or replacement, closure of the atrial septal
defect, and resection of the membrane was

r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Figure 3 Modified apicalfour chamber echocardiograms obtained during cardiac catheterisation after injection of
contrast through the inferior vena cava (left) and the superior vena cava (right). Injection of contrast through the
inferior vena cava showed the initial opacification of the superomedial right atrial chamber and streaming of contrast
through the central portion of the membrane into the inferolateral chamber. Injection of contrast through the superior
vena cava showed opacification of the inferolateral right atrial chamber. LA, left atrium; LV, left ventricle; RA, right
atrium; R V, right ventricle.
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recommended. At surgery, a large redundant
fibrous membrane with multiple small cen-
trally located fenestrations was found dividing
the right atrium into two compartments. The
membrane was attached inferiorly from the
cristae terminalis to the inferior limbus of the
interatrial septum. Anteriorly, the membrane
was connected to the right atrium in a similar
course. The coronary sinus and inferior vena
cava were located to the left of the membrane
and the superior vena cava to the right. The
septal and lateral tricuspid valve leaflets were
adherent to the right ventricular wall. There
was an atrial septal defect of the patent foramen
ovale type. Primary closure of the atrial septal
defect, resection of the right atrial membrane,
and insertion ofa prosthetic tricuspid valve was
performed. After operation the patient's cyan-
osis resolved and tricuspid regurgitation was
no longer present.

Discussion
The membrane seen in the reported cases ofcor
triatriatum dexter is generally attributed to a
persistence of the right sinus venosus valve.'28
This valve forms during atrial development
when the sinus venosus and other structures
are progressively incorporated into the devel-
oping atria. By 12 weeks' development, the
superior portion of the valve is absorbed into
the cristae terminalis. The remainder of the
right valve typically disappears. However,
small remnants of the mid and inferior aspects
of the valve occasionally persist, forming the
eustachian valve of the inferior vena cava or the
thebesian valve of the coronary sinus respec-
tively. Failure of the membrane to regress
normally, with subdivision of the right atrium
into two distinct chambers, and no separately
identifiable eustachian valve is called cor
triatriatum dexter.
Necropsy data indicate a high incidence of

congenital abnormalities, particularly of the
right heart, in patients with cor triatriatum
dexter.25 These findings are attributed to the
substantial redirection of blood by the right
venous valve away from the right ventricle and
into the left atrium during embryogenesis.257
The most common malformations include an
abnormal or underdeveloped right ventricle
and pulmonary artery stenosis or atresia.
Abnormalities of the tricuspid valve also occur,
including Ebstein's anomaly.910
To our knowledge the attachment of the

membrane left of the superior vena cava but

right of the inferior vena cava and coronary
sinus seen in our patient has not been described
before. In a review by Doucette and Knoblich
the most common location of the membrane
was to the right of the superior vena cava,
coronary sinus, and inferior vena cava and the
second most common pattern found was when
the membrane was to the left of the coronary
sinus but to the right of the other two venous
vessels.2 Although the mid and inferior portion
of the membrane in our patient most certainly
arose entirely from the right sinus venosus
valve, the superior aspect may have arisen from
the persistence of a skewed septum secundum
and the right sinus venosus valve.2

Typical findings of cor triatriatum dexter at
cross sectional echocardiography were con-
firmed at necropsy in a neonate.7 In that
patient, there were also two right atrial com-
partments divided by an extensive membrane
with superoinferior attachment. Contrast
injection through the inferior vena cava showed
complete right to left shunting ofblood across a
patent foramen ovale. In our patient, echocar-
diography was also valuable in detecting the
membrane and in further defining the presence
of Ebstein's anomaly. Using this imaging tech-
nique during the catheterisation, we were able
to determine the position of the membrane in
relation to the great vessels whereas angio-
graphy did not show its presence. The echocar-
diographic procedure before and during cath-
eterisation showed that there was no gradient
between the two chambers on the Doppler
examination and that there were perforations in
the centre of the membrane on the contrast
study.
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